Abstract. The article discusses the problem of cartographic presentation of immaterial elements of city space. On the example of old city maps of Warsaw from the period between 1641 and the end of the 19th century, the image of objects and places in Warsaw is linked to the image of activities happening in them, or in connection with them. The author presents results of the analysis of the methods of presentation of immaterial elements, distinguishing three most numerous groups of them: nomenclature, functions and significance of objects, and property and administrative issues. The conclusions base on the analysis of 61 general city maps of Warsaw covering the whole city, elaborated in the periods 1641−1800, 1801−1900, and, supplementary, 1901−1939. 
Introduction
The city is a spatial phenomenon of three--dimensional physical continuity, containing various elements, both material and immaterial, connected with human activity. Objects and places in a city can be linked to activities happening in them, or in connection with them. Physical objects are accompanied by their immaterial contexts of human activity. If we consider the idea of Bjønnar Olsen (2013) that contemporary study of the world is dominated by anthropocentric methodology, marginalizing the significance of material objects, it seems that in the case of cartographic message it is the opposite. On a map an image of material objects is the dominating contents. It is the image of such objects as streets, buildings, small architecture, hydrographic objects, forms of terrain relief and land cover.
The proposed dichotomic division, although unambiguous at first glance, however raises some doubts. They concern e.g. the cartographic image of places of religious cult. On maps a single sign represents physical objectschurches, chapels, cloisters as well as religious activity of believers referring to these places. The designation of the symbol placed on a map is therefore not completely univocal.
Signs presented on general city maps 1 from the discussed period carry not only topographic contents, but also thematic information referring to immaterial elements which complement the topographic image. Because of the doubling of meaning, in the article I have decided to present also information from the border zone between material and immaterial elements.
Range of research and research hypothesis
The author presents results of the research on cartographic depiction of immaterial spatial elements existing in a city. Discussion has been limited to Warsaw in the period between 1641 (publication of the first known city map of
Warsaw
2 ) until the turn of the 20th century. The subject of analysis were general city maps presenting the whole city in its administrative borders, excluding thematic city maps.
61 general city maps of Warsaw were analyzed: 18 from the period 1641−1800, 23 from 1801−1900 and 20 from 1901−1939 (supplementary set) .
The initial hypothesis was that on the example of old city maps of Warsaw one can notice successive growth of the number, and therefore also of the role of immaterial objects. However, a precise moment of their first appearance on maps cannot be determined.
Immaterial spatial elements on city maps of Warsaw
While analyzing 61 city maps of Warsaw elaborated in the period defined above I marked the following types of immaterial elements: area names, street names, object names, religious functions of objects, other functions of objects, significance of objects, property, property numbers, administration, city visions 3 , history, censorship, transportation, judiciary, postal service, healthcare. Some of the above terms are ambiguous, which I mentioned in the introduction. They include, besides religious functions mentioned earlier, such terms as transportation (apart from physical existence of transportation objects), judiciary (apart from the location of court objects). Another term which also requires some explanation is history, within which I also included methods of presentation of phenomena from the past on city maps and variability of elements in time -material elements, obviously. Extension of the problem of understanding the term of immaterial elements is also included in the detailed commentary presented below. 3 The author uses a term equivalent to "spatial planning" which was not used at that time.
Three groups of elements which are most frequently presented on old city maps of Warsaw were distinguished:
− nomenclature, − functions and significance of objects, including religious aspects and services, − property and administrative aspects, in cluding borders.
Below I present the results of conducted analyses referring to the three groups.
Nomenclature
The term of nomenclature, or city toponymy, urban toponymy, plateonymy, urbonymy or homonymy has been used to define the set of city names since the second half of the 20th century (K. Handke 2009 ) . The rule governing the application of the two forms of description of directions has not been determined yet. A similar solution we will encounter also on later city maps, i.a. J.G. Lehmann's from 1809 9 (P.E. Weszpiński 2012 Weszpiński , 2013 . C.F. Hübner, similarly to C.F. Werneck, used a dual method of describing street names -translation or phonetic transcription. Therefore we find e.g. Johannes Gaße (Świę-tojańska street), Bier Gaße (Piwna street), Brücke Gaße (Mostowa street), Neue Welt (Nowy Świat street), but also untranslated Groß Szolec (Solec street), Nalifki (Nalewki street), Lescino (Leszno street). Translated names will be gradually replaced with the original nomenclature, to finally phase out by the end of the 18th century. Last examples of usage from 1831 can be seen only as relics of this solution. Translation of names into Russian in the second half of the 19th century is yet another case, for it resulted from the requirement of writing names in the official language of the Russian Empire.
Due to synthetic character of the article I do not further develop detailed discussion of the presentation of nomenclature. Presented examples illustrate the introduction and character of the main methods of presenting toponomastic issues on old city plans of Warsaw.
The analysis of the methods of presentation of nomenclature on old city maps of Warsaw leads to a number of significant conclusions. Names seem to answer the key question -"what is the name of the object", therefore referring to immaterial features of the city space to which nomenclature refers. This is information at nominal level, and only a few city maps attempt to move information to higher levels of measurment. Attempts at classification can be seen e.g. on Maciej Deutsch's city map from 1777 10 , where the names of more significant Old city maps of Warsaw often show a relatively wide variety of caption sizes. A superficial analysis could lead to a conclusion about classifying character of these differences. However, they are actually a result of a graphic attempt to adapt caption size to the width of streets presented on the map. It seems that larger lettering in the names of large streets (clearly visible on J.G. Lehmann's map from 1809 and on the city map by Military Engineers' Corps and their followers in the years 1822−1859) is due to more available space rather than an attempt at graphic presentation of street classification (H. Bartoszewicz, P.E. Weszpiński 2017). On the plans where streets were of the same width there were no attempts to apply different sizes of captions which could carry additional information.
Two methods of caption placement were used on old city maps of Warsaw: either a letter or a sign placed on the map and explained outside of the frame, or a full caption placed on the map, within the sign of the street or above it. Usage of letters and signs was gradually phased out until its almost complete disappearance by the middle of the 19th century.
Although in the 17th century nomenclature on city maps of Warsaw was practically omitted and in the middle of the 18th century it was marginal (in 1732 only approximately ¼ of street names were given), this attitude was reversed at the end of the 18th century. As a result of this process on the plans by P. Hennequin and G. von Rauch from 1796 almost 90% of street names are presented. At the same time there is no relation between the growing number of presented street names and the scale of the map. The number of names on selected city maps is shown in table 1.
In the context of discussing nomenclature some interesting conclusions may be drawn from the figures in figure 1. The share of plans containing street and area names is increasing in time, while the share of plans presenting manuscript, 114.8×130.5 cm.
11 The author of the city map did not clarify the applied differentiation.
names of particular objects is decreasing. In figure1 the chronological range of discussion is extended in order to relate data concerning city maps from 1655 until the end of the 19th century to city maps published in the first forty years of the 20th century.
Functions and meaning of objects
In the context of analyzed old city plans of Warsaw it seems reasonable to discuss the function and meaning of objects together. Object functions describe human activity realized within these objects or connected to them. A material sacral object is a place of i.a. religious service, and if it belongs to the military we encounter duty activity of officers and soldiers. Meaning of an object resulting from function or physiognomy actually results from a certain evaluation of the object, and is therefore its immaterial feature. Both these groups of features provide context to the topographic presentation of some objects on a city plan. Its separation could in some cases raise justified doubt, because the meaning of the object is very often derived directly from its function, and therefore from the activity realized within it. The share of city maps in which function and meaning are presented is shown in figure 2 . The first and most numerous group of presentations of object functions and places of activity on the old city plans of Warsaw were churches, most often shown by placing a cross on the object. The forms of presentation were quite varied, from small crosses within the sign, such as in the case of C.F. Hübner (1740), through large crosses occupying almost the whole sign, as in the case of maps by J.G. Lehmann (1809) and Military Engineers' Corps (1822−1859), to a conventional sign of a cross replacing the projection of the object, as in the Fig. 1 . Percentage of the city maps of Warsaw presenting street, area and object names in the total number of city maps in three periods Fig. 2 . Percentage of the city maps of Warsaw presenting functions and significance of objects in the total number of city maps in three periods case of P. Hennequin (1779). Yet another form of presentation of churches is used on the oldest known city map of Warsaw. In 1641 I. Hoppe (T. Zarębska 1964) marked them with a sign resembling an envelope, perhaps referring to cross-ribbed vault 12 popular at the time. Both on the maps of I. Hoppe and on the works of the Military Engineers' Corps objects of religious function were given a separate additional color -yellow in the first case, and dark blue in the second.
Increasing popularity of access to city maps, evident in the first half of the 19th century resulted in new contents being included in them. They develop beyond the typical information range of general city maps. Accessibility of city maps is connected to the development of printing technology and appearance of numerous publishing houses. It is worth noting that the number of newly introduced elements of contents was relatively small -small, but significantly extending the range of information about the city, including immaterial phenomena located within city limits. Their significance refers both to the historical description of the state of the city and its development and to learning about the specifics and development of old city maps of Warsaw.
The list of elements of thematic contents concerning offices, services and transportation presented in table 2 constitutes a closed set of issues included on the analyzed city maps of Warsaw from the first three quarters of the 19th century.
Information presented in the second column of the table is an attempt to show extra-material contents related to the signs visible on city maps. Analyzing them within this discussion seems plausible, for is the essence of presentation of the police station in pointing out the building itself? It rather seems that it is human activity related to such site.
Information about interesting objects and activities was presented in three ways which can be differentiated according to their level of advancement of graphic information. Firstly, information can be placed in marginal content. It is not given directly on the map, however I list it as a method of placing information on the map sheet, although outside of the cartographic picture. The indexed information in such cases contains object definition and address datastreet and mortgage number. Descriptive form can be seen i.a. on Wilhelm Kolberg's city maps 13 , which include addresses of police stations and courts of peace. Presentation of police stations and courts of peace may seem dubious, because the referent of this presentation may be perceived as connected not to the institution, but rather to its site. However it seems plausible to assume that the site exists only if the institution is active within it, and it is this activity which determines its presentation. 13 An example city map by this author is Plan Warszawy (The city map of Warsaw), 1:17,300 (800 fathoms -8 cm), 1848, published by Wilhelm Kolberg, engraved by Józef Herkner, printed by Stanisław Strąbski, litography, known copies hand coloured. The third group are conventional signs. Here signs do not show the outline of the object as in the above examples. Signs are sometimes complemented with additional information, e.g. names of stations. Most signs are in the shape of geometric figures, and the relation of the sign shape and its referent is not that of similarity. This geometrizing approach is not fully consistent. Signs which relate to postal service often refer to direct associations with a post horn. Generalized images of a horn were used on city maps, in different sizes and at various levels of generalization.
Connection of the above presentations to the development of reproduction technology is justified if we analyze when certain phenomena started to be presented. Signs of courts of peace founded in the Duchy of Warsaw in 1808 were presented on city maps only since the 1890s. Presentation of telegraph lines started in the 1880s, although the first telegraph station in the city was founded in 1853. Discrepancies in these dates instill the search for additional reasons for presenting them on city maps. Railroads were treated differently, however they were presented more as a topographic object than an illustration of potential travel from and to Warsaw. It is understood in the context of physiognomic features of railroads and railroad infrastructure, and such presentations should probably not be linked to an attempt at illustrating extra-material aspects of the existence of railroad objects. And these include railroad connections understood as activity, or a possibility of activity, rather than the physically existing railroad line (tracks). This aspect of existence and functioning of transportation lines seems to justify also the inclusion of horse railroads (since 1866) and horse tramways (since 1881) in the group of extra-material attributes. The question about contents of the message on a city map remains valid -is it a concrete documentation of the location of transportation objects, or is it an indication of the routes of movement of public transportation vehicles.
Legends of city maps published by the Warsaw publishing house -lithographic workshop of Feliks Kasprzykiewicz ( fig. 3 ) are an example illustrations of the presentation methods of the objects and phenomena discussed in this section.
The share of plans including signalized information is presented in figure 4 . For comparison I present one element which was unmarked in the discussed period -hospitals. Surprisingly, they only appear on city maps in the 20th century. Earlier, and especially in the 18th century, they were marked only in the case of more prominent buildings. Indexes for P.R. Tirregaille's map of 1762 and G.L. Le Rouge's from 1768 can serve as examples here.
Property and administration.
Property and administrative borders were some of the earliest extra-material elements presented on old city maps of Warsaw. Although on the oldest city maps by I. Hoppe (1641) and E. Dahlberg (1655) city limits are marked by earth "King Sigismund's embankments", material by all means, and by city walls, but M. Deutsch's city map of 1777 presents completely immaterial borders, invisible in real life (A. Jankiewicz 1999 Property numbering can be seen on military and official elaborations. The share of city maps containing property and administrative information is illustrated in figure 5 .
Summing up the topic of presentation of administrative and property issues one can conclude that they were shown with so-called letter or numeral signs, linear signs or colour areas. Cartographic information was often supplemented with captions which identified the symbolic image. Property division concerning both single properties and larger areas were presented with lines and by relating captions (property number and district name) to particular areas. All the phenomena in this group can be clearly categorized as immaterial or extra-material.
Conclusions
The research hypothesis that on the example of city plans of Warsaw a successive increase of the number, and therefore also of the role, of extra-material elements can be observed, although it is impossible to indicate a clear beginning of their presentation, has not been fully confirmed for the entirety of the presented phenomena, basing on the research conducted. Different phenomena were differently presented on different maps in different periods. Only in the case of some elements constant tendencies of increasing number and significance can be observed (e.g. street and area names, transportation and city visions).
In many cases differentiation of presentation between material and immaterial elements may seem unclear. However all the discussed or quoted cases bear qualities of immaterial elements and have been cartographically presented as such. 
